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Silicon pressure sensors will worsen in higher than 120℃ environment and result in 
the plastic deformation in 500℃ environment due to its low material performance. 
Therefore, for pressure measurement in high-temperature extreme environment, such 
as petrochemical industry, automobile electronics, aerospace and military industrial 
etc., the new type of high-temperature pressure sensor is the most pressing in the 
current and future. 
In order to achieve high accuracy pressure measuring in the high-temperature 
environment, a kind of full high-temperature Double-notches Touch Mode Capacitive 
Pressure Sensor (DTMCPS) based on Silicon-Carbide and Aluminum-Nitride 
(SiC-AlN-SiC) materials has been proposed in this thesis. The third generation wide 
band gap semiconductor materials, Silicon-Carbide and Aluminum-Nitride are the 
best selection for high-temperature devices because they have the superior 
performance of high-temperature, high-frequency, high-power and radio-resistance. 
Double-notches structure has been designed to significantly improve working 
characteristic of the sensor and the touch mode can greatly withstand the impact of the 
ultra-high pressure and temperature. 
This thesis/research work has been designed at the structural features, working 
principle, working characteristic, structural optimization, high-temperature 
performance and manufacturing process of DTMCPS, and several aspects of the 
achievement in the following: 
Firstly, a novel MEMS Touch Mode Capacitive Pressure Sensor with 
Double-notches structure has been proposed because the sensor has simple structure, 
reliable stability and remarkable manufacturability. Moreover it has been found that 
the sensor has own excellent linearity, high sensitivity, long linear-range and large 














temperature dependence of sensor material is fully considered on high-temperature 
performance analysis, the result is shown that high-temperature performance of this 
sensor is also superior. 
Secondly, a full high-temperature sandwich material structure SiC-AlN-SiC is 
adopted because these materials has own characteristics that is similar lattice structure, 
thermal expansion coefficient and thermal conductivity, which can be error free  
measuring because of the mismatching of the materials. In the whole process design 
of the sensor, a theoretical model of Silicon-Carbide Aluminum-Nitride direct 
bonding has been specially studied to provide the basis for experimental researches. 
Thirdly, the Qian Wei-chang center deflection perturbation method is introduced in 
the large deformation theory analysis of the sensor diaphragm. For touch deformation 
of diaphragm in upper notch, maximum deflection perturbation method has applied to 
solve large deformation of circular plate. For touch deformation of diaphragm in 
lower notch, small deflection theory of circular plate under axial load and 
circumferential tension has been applied to solve the small deformation. Comparing 
with the results of finite element analysis (FEM), the analytical error solution is less 
than 1.2%. After the optimization analysis based on the analytical formula and finite 
element simulation of the sensor, it has shown that the high performance measurement 
of the sensor can be excellent when the ratio of the upper notch and lower notch 
radius is around 0.2~0.4 and the ratio of lower notch deep and the diaphragm 
thickness is around 0.7~1.1. 
Through modeling and simulation to the fully high-temperature MEMS 
Double-notches Touch Mode Capacitive Pressure Sensor based on Silicon-Carbide 
and Aluminum-Nitride material, it shows that the sensor has superior sensing and 
high-temperature performance, and it is fairly suitable for high accuracy pressure 
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